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[57] ABSTRACT 

In a power hand tool, especially a screwdriver, with a motor, 
a planet gear and a rotary impulse generator, a spring 
mechanism is provided to damp vibrations of the housing 
caused by the rotary impulse generator. To improve the 
damping witb a simple design, one end of a compression 
spring is supported on a ring, which in turn is guided at a coil 
which is parallel to the axis, on the one hand, and is guided 
displaceably in parallel to the axis between a part rigidly 
connected to the housing and a part exposed to the rotary 
impact, on the other hand. The other end of the compression 
spring is supported on a part rigidly connected to the 
housing. 

15 Claims, 4 Drawing Sheets 
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onwirit HAJsm TOOL. ESPECIALLY cofl in this case. If higher factional forces are desirable for 

^^SS^SSSi^^i supporting the damping and/or a further simplificatioa of the 

IMPACT SCREWDRIV1LR ^ me ^ ^ engage the coil with one or 

FIELD OF THE INVENTION more projecting parts made in one piece with it- 

. j . i 5 The said spring is tensioned during rotation to the right, 

The present invention pertains to a power hand tool, £ e Hp htP.mng of the screw connection. An 

especially an impact screwdriver, with a motor, a reducing ^^^^Tdement is associated with the ring on its 

gear, and a rotary impulse generator in a housing, wherana ^ ^ * ^ ^ spring m mc embodiment of 

spring means is provided for damping vibrations of me toc invention for damping impacts during rotation to 

housing generated by the rotary impulse generator. 10 (loosenlng of the screw connection). This damping 

DArvronTTMn np thf TKVHVTION element may be a simple elastomer body or, to improve 

BACKGROUND OF THE INVENTION ^ to ffie left, an additional coiled 

Such a power hand tool is described in DE 39 37 816 Al. compression spring. 
Hie motor acts via the reducing gear on the rotary impulse The ring is preferably guided displaceably in parallel to an 
generator, which transmits impact-like rotary impulses on 15 ^ betweeQ ^ ^ whlcfa is rigidly connected to me 
the screwdriver to increase the tightening torque. These hou • flod thc ^ exposed to the rotary impact The ring 
rotary impacts lead to unpleasant vibrations of the housing. £ ^ ^ [nna circumference at the coil. 
To damp these vibrations, a torsion spring is provided [& smngcd ^ ^ outside of the part exposed to the 
according to DE 39 37 816 Al. rotary iwpact The ring is guided axially displaceably and 
The introduction of the force into the torsion spring leads 20 noaro tatably with its outer circumference at the guide which 
to design problems. In addition, it is difficult to reach a j$ rigidly connected to the housing. The coU may be pro- 
greater torsion angle of the torsion spring, and vibration 0fl ^ ou tside of the ring wheel of thc reducing gear 
problems occur. Moreover, the torsion spring acts only formed by the planetary gear. The coil may also be provided 
during the tightening of the screw connection (rotation to the 0Q me outside of the jacket of the rotary impulse generator, 
right), but not during the loosening of the screw connection 25 ^ ^ g my ^ mounted on me coO by mearis of a ball 
(rotation to the left). It is destroyed during rotation to the ^ m provided held at spaced locations 
left from one another on the circumference of the ring. The coil 
r.. nn < A »vAxmnn mrrQ hp tup preferably has multiple turns corresponding to thc number of 
SUMMARY /^DOB^CTS OF THE Lse m the relaxed stated, the spring preferably has a 
INVErrauw 30 pretension which holds the part exposed to the rotary impact 
The object of the present invention is to suggest a power relatively blocked against the part at which the ring is guided 
hand tool of the type described in the introductioD, in which displaceably in parallel to the axis as long as no special 
the damping is improved with a simple design. ro tary impact moment occurs. The spring is preferably 
This object is accomplished according to the present tensioned during rotation to the right and an additional 
invention in a power hand tool of the above-described type damping element is associated with the ring on its front side 
by one end of the spring being supported on a ring, which located opposite thc spring to dampen rotary impacts during 
is guided at a coil that is parallel to the axis of rotation, on rotation to the left The additional damping elementjnaybe 
the one hand, and is displaceable in parallel to the axis, on a spring-elastic body, especially and elastomer body. The 
the other hand, and by the other end of the spring being ^ additional damping element may also be an additional coiled 
supported at a part that is rigidly connected to the housing, compression spring. 

so that the spring is axially tensioned during a rotary impact The various features of novelty which characterize the 

The ring is displaced in parallel to the axis during a rotary invention are pointed out with particularity in the claims 

impact as a consequence of it being mounted on the coiL Thc annexed to and forming a part of mis disclosure. For a better 

spring is axially tensioned as a result The spring relaxes ^ understanding of the invention, its operating advantages and 

after the rotary impact. It is achieved as a result that no specific objects attained by its uses, reference is made to the 

torsion spring is necessary. A coiled compression spring is accompanying drawings and descriptive matter in which 
preferably used. It would also be possible to use a tension preferred embodiments of the invention are illustrated 

SprUlg n. ■ . a .*K*«K«rt ftM BRIEF DESCRIPTION OF THE DRAWINGS 

The device described effectively dampens the vibrations 50 DWLr 

and reduces the generation of noise. It is possible to obtain m mc drawings: 

a great angle of rotation for a desired damping by corre- pjQ 1 is a sectional view of a battery-operated impact 

spondingly dimensioning the pitch of the coit It is also scrcw driver, 

favorable that a small space is sufficient in the housing for 2 is a partial sectional view enlarged compared with 

the installation of the device. 55 nG j. 

The ring is preferably guided with i ts inner circumference nG ' 3isa perspective view of a coil at a ring gear 

atmecofl, which is arranged on die outside at a part exposed ^ V, JSsrn? 

to the rotary impact The ring is thus guided axially dis- " ™ g 7* . T ^ rf exemplary embodi- 

placeabry and nonrotatably at its outer J»J^^^ 2; and 

guide that is rigidly connected to the housing. However, thc « mCDl «ssenuauy 

r^ed arrangement, in which the coil is rigidly connected FIG. 5 is a sectional view of another exemplary embodi- 

to thc housing and the ring is guided axially displaceably and ment 

nonrotatably at a part exposed to the rotary impact, would DESCRIPTION OF THE PREFERRED 

also be possible. ~ EMBODIMENT 

In the Dreferred embodiment of the present invention, the 65 

ring bJZSL the coil by means of balls. Ct-respond- An Impart screwdrim -ha. ^^Z^Tld 

ingly weaker frictional forces occur between the ring and the drive housing part X in which a motor 3. a planet gear 4, and 
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a rotary impulse generator 5 arc arranged Via the planet gear spring characteristic of the compression spring 28. It is 

4, acting as a reducing gear, the motor 3 drives the rotary achieved as a result mat pressure impact-generated vibra- 

impulse generator 5, which in turn drives a shaft 6, to which tions are damped in relation to me drive housing part 2 and 

a screwdriver, not specifically shown, can be attached. The consequently also in relation to the handle housing part 1, so 

common axis of the drive unit is designated with A. 5 that no troublesome vibrations or noise is generated. Since 

The motor 3, which is an electric motor, can be operated the coil 20 extends over substantially more than 360°, good 

from a battery pack 7. It could also be a line-powered damping values can be obtained if the spring characteristic 

electric motor or a compressed air motor, The rotary impulse of the compression spring 28 is taken into account A 

generator 5 is a prior-art, commercially available »niL positioo in which the ring 21 has been displaced in parallel 

The planet gear 4 has a gear housing 8, which is fastened 10 to me axis as a consequent of a rotanoo of me ring gear 18 

in the drive housing part 2. On the one hand, a support 9, on and compression spring 28 has been tensiooed even 

which the motor 3 is held, is screwed to the gear housing 8. m0TC h showD ***** the axis A in FIG. 2. 

On the other hand, a cover 10, in which the rotary impulse The compression spring 28 relaxes after a rotary impact 

generator 5 is mounted in the exemplary embodiment peak and turns back the ring gear 18 via the ring 21 and the 

according to FIGS. 1 through 4, is screwed to the gear 15 halls 22, and the energy stored in the compression spring 28 

housing 8. reacts via the planet gear 4 and the rotary impulse generator 

Apinion 12 of the motor 3 meshes with planet wheels 13 5 to the saewdrivcr, supporting its torque, 

of the planet gear 4, one of which is shown in FIGS. 2 and The function explained above on the basis of FIG. 2 

4. The planet wheel 13 is mounted on an axle stub 14, which applies to the case of the tightening of a screw (rotation to 

is seated in a planet web 15 for driving the rotary impulse 20 the right). Powerful rotary impact peaks, which may lead to 

generator 5. The planet web 15 is mounted oo the gear vibrations, may also occur when a screw is being loosened 

housing 8 by means of a ball bearing 16. To damp these vibrations, a spring-elastic or rubber-elastic 

The planet gear 4 has a ring gear 18 provided with internal body, e.g., an elastomer ring 31. which is covered by a 

teeth 17. The planet wheels 13 mesh with the internal teeth bushing 32 facing the ring 21, is arranged in the support 9 

17. An additional ball bearing 19 is arranged between the in the embodiment according to FIG. Z During a rotary 

ring gear 18 and the support 9. impact during rotation to the left, the ring 21 strikes the 

In the embodiment according to FIGS. 2 and 4. the ring bushing 32 and consequently the elastomer ring 31 as well, 

gear 18 is provided on the outside with a coil 20, which 50 that damping takes place during rotation to the left as 

extends in parallel to the axis of rotation (A) and is formed x weU - 

by a groove- shaped depression. A ring 21 is associated with Instead of the elastomer ring 31, an additional compres- 

the coil 20. The said ring is in connection with the coil 20 sion spring 33 is arranged between the support 9 and die ring 

by means of one or mere balls 22. One ball is shown in 21 in the exemplary embodiment according to FIG. 4. The 

FIGS. 2 and 4 each. Three or mere balls are preferably spring 33 acts during rotation to the left in exactly the same 

provided, distributed on the inner circumference of the ring 35 way as does the spring 28 during rotation to the right The 

21. If. e.g.. three balls 22 are provided, the coil 20 is ring gear 18 rotates during a rotary impact peak during 

provided with three parallel turns. If, e.g., a plurality of balls rotation to the left and it carries with it the ring 21 via the 

22 are provided, the coil 20 is provided with a plurality of balls 22. while tensioning the additional compression spring 

parallel turns. The balls 22 are arranged in a cage 23 to 33. 

Tnafntain their distributed locations provided on the outer ^ In the exemplary embodiment according to FIG. 5, the 

circumference of the ring gear 18 and on the inner circum- coil 20 is provided on the jacket 11 of the rotary impulse 

fere nee of the ring 21. It would also be possible to provide generator 5 rather than on the ring gear 18. The impulse 

a coil 20 having only one turn. The baU-accommodatin g generator 5 is arranged nonrotatably in the housing 8. The 

groove 24 of the ring 21 would have to have the same pitch parts which are the same as in FIGS. 2 and 4 are designated 

as the coil 20 in that case. 45 with the same reference numbers in FIG. 5. The above- 

The ring 21 is guided nonrotatably but axially displace- described rotary impacts also act oo the jacket 11 of the 

ably with its outer circumference 25, e.g., by means of a lug rotary impulse generator 5. In the embodiment according to 

26, at a longitudinal guide slot 27 of the gear housing 8, FIG. 5, their effect on the housing is damped by the ring 21, 

which slot is parallel to the axis A. One end 29 of a which engages the coil 20 via balls 22 and is guided 

compression spring 28 is supported by the ring 21. The other ^ displaceably in parallel to the axis A in longitudinal guide 

end 30 of the compression spring 28 is supported on the gear slots 27 of an inner part 34. The ring 21 is supported on both 

housing 8. sides by compression springs 28, 33, as in FIG. 4. 

The mode of operation of the device described is essen- The inner part 34 is nonrotatably mounted on the planet 

tially as follows: web 15. The planet web 15 and the inner part 34 may be 

During phases of operation during which the rotary 55 made in one piece. Hie ring 21 transmits the rotary move- 
impact does not react to the ring gear 18 via the planet web ment of the planet web 15 to the jacket 11 of the rotary 
15 and the planet wheels 13, the ring gear 18 is relatively impulse generator 5, whose shaft 35 is mounted rotatably in 
blocked, because the ring 21, which is in connection with die the planet web 15 in FIG. 5. If it is disturbing that the spring 
coil 20 via the balls 22, is pretensioned by the compression 28 is supported on the rotating ring 21, on the one hand, and 
spring 28. This position of the ring 21 and of the compres- 60 on the non-rotating housing 8, on the other hand, it is 
sion spring 28 is shown above the axis A in FIG. 2. possible to provide a bearing, which guarantees that the 

If a correspondingly higher recoil torque acts on the ring spring 28 Is mounted rotatably or nonrotatably at both ends, 

gear 18 as a consequence of a more powerful rotary impact, While specific embodiments of the invention have been 

the said ring gear will rotate around the axis A and carries shown and described in detail to illustrate the application of 

with it the ring 21 via the balls 22, and the ring will tension 65 the principles of the invention, it will be understood mat the 

the compression spring 28. The resulting angle of rotation of invention may be embodied otherwise without departing 

the ring gear 18 depends on the pitch of the cofl 20 and the from such principles. 
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What is claimed is: being provided on an outside of said outer jacket of said 

1. A power hand tool, comprisiiig: rotary impulse generator. 

. 7. A power hand tool according to claim 1, further 

a housing; comprising a guide rigidly connected to said housing, said 

a motor disposed in said housing; 5 guided axially displaceably and non-rotatabry 

a reducing gear disposed in said housing; ^ {ts outer ojounfaence connected to said guide, 

a rotary impulse generator disposed in said housing; g ^ power hand tool according to claim 7, wherein said 

spring damping means for damping vibrations of said reducing gear is formed by a planet gear including a ring 

housing caused by said rotary impulse generator wheel, said coil being provided on an outside of said ring 

including coil guide means which is parallel to an axis 10 wnec i 

of rotation, a ring guided at said coil guide means, said 9. A power hand tool according to claim 1, wherein said 

coil guide means for displaceably guiding said ring in .* damping means includes a ball for mounting said ring 

parallel to said axis of rotation, a spring and a part on ^ ^ mcans 

rigidly connected to said housing, said spring having lf A a hand ^ according to claim 9. further 

one end supported on said ring and having another end 15 ' baUs cooperating with said ball, said 

supported on said part ri^coiuiect^ to samhou^g ^ being held at spaced locations from one 

whereby said ring is axialry tensioned during a rotary ^ ^ & of ^ ^g. 

2 Ser hand tool according to claim L wherein said 11. Apower hand tool according to claim 10 where* , said 

spr^iTZ tfa S c^reslon spring and a tension *> coil c^s a pluraHty of turns corresponding to a nun> 

smino bcr of sad balls. 

3A power hand tool according to claim 1, wherein said li A power hand tool according to daim 1, wherein said 

ring iVgS Stably in panulel to said axis cf rotation spring is tensioned during rotaUon in a first te^on ^ ** 

SnsaWpart which is rigMy connected to said housing additional damping element is provided associated with said 

^yT^^Zto To^iixLci. 25 ring on a front side located opposite said sprmg to damp 

4 A^w^and lllcSSVo daim 3, wherein said rotary impacts during rotation in an opposite mrectioo. 
sprU k^rdS-most state, ha! a pretension which holds 13. A power hand tool » ^ 
Sdoart exposed to rotary impact substantially blocked additional damping element is a spring elastic body. 
SJK pT* whTc* sSd r^Tguided. " RA^d^^ctoU^u.d 

5 A oo£er hand tool according to claim 1. wherein said 30 spring elastic body is an elastomer body. 

rin B hlTlrcicS^c*gSided at said cod. said coil 15. A power band tool according to claim 12, wherein said 
X^e^To^de of Sd part exposed to rotary additional damping element is an additional coded compres- 
impact. . sion spring. 

6. A power hand tool according to daim 5, wherein said 
rotary impulse generator includes an outer jacket, said coil * * * 
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